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(57) Abstract 

Heterocyclic compounds represented by general formula (I-a), its esters or salts thereof; and human neutrophilic elastase inhibitors, 
etc. containing the same as the active ingredient wherein A and B are the same of different and each represents lower alkylene optionally 
substituted by oxo; D represents a monocyclic or dicyclic heterocyclic group optionally substituted by oxo; R 1 and R 2 are the same or 
different and each represents lower alkyl; R 3 and R 4 are different from each other and each represents hydrogen or hydroxy, or R 3 and R 4 
form together oxo; and R 5 represents 2-benzoxasolyl, trifluoromethyl, benzylaminocarbonyle, etc. 
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I-b-3 



I-b-4 



ROOC-A-D-B 




R00C-A-D-B - 
/ \ 

HOOC^N N 

n 

Q 

HOOC^iljJj 

n 
O 



HOOC. w M 

O 



HOOC..N N 



CR 




H 

O 





ic so 
(mm) 



0.010 



0. 024 



0. 021 



0. 030 



I-b-5 



I-b-7 



HOOC. 



HOOC. 



N N 
O 

r-X 

N V N 

o 



CR 



0. 062 



0. 082 



I-b-8 



I-b-9 



I-b-10 



HOOC 




/ — \ 
N N 




O 



O 



HOOC- 



O 



HOOC 



N N 





-CO 



O 



0. 067 



0. 027 



0. 045 
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1 ^<D-o-5^) 





H ° O o 


ic so 

(/iM) 


R00C-A-D-B- 


R 5 


I-b-ll 


n 
O 


COOCH3 


0. 007 


I-b-12 


^ (/ 

HOOC^N N^- 




0. 020 


I-b-13 


v. 

n 

O 


-CO 


0. 042 


I-b-14 


O 

r-X 

HOOC^,N v .N^/ 

n 
O 


-CO 


0. 035 


I-b-15 


CH 3 

IT 
O 




0. 014 


I-b-16 


HOOC m m 
1 i^w^, — Y ^ 

o 




0. 027 


I-b-17 


n 
O 




0. 023 


I-b-18 


/ — V 

II 

O 


-00 


0. 017 


I-b-19 


HOOC^N 

O 




0. 005 


I-b-20 


HOOC^ ^ 

n 

o 


-co 


0. 033 


I-b-21 


HOOC^N 


COOCH3 


0. 006 
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(M 1 ^CDO^^r) 



O 

ROOC-A-D-B^^N 

H 




R 



R00C-A-D-B- 



R 1 



ic 50 

(fiM) 



I-b-22 



HOOC^N^N. 

O 



N 

V 

b 




0. 043 



I-b-23 



Mm (a) 



HOOC^i i 

n 
O 



O /= 
(H 3 C) 3 C A oA\ / 



CR 




COOH 



0. 028 



0. 017 



MM (b) 




1. 0 



0 1 7, 6 1 O-^fR<Z>^ffi0i|2 (6 3 ) t£f2*fe £tlX& V , = — K2S lONO 



5046j t L-r^qbixTv^m^^^cot h^^tt^^^^— t?pa»£i|-e£> 



10 



15 



(b)fi, £r&"T?ifc5J&^ HOOC — A— T?^$;fr£S£^oTW£V^;i:JoV^-C, 



■J 2 fc: h^^^^^-if^ffiffijfiL^-t-^^l^ffl 

✓ vA** — Kit h^^^^^^-if Sr^C^rtft-^-rS ^WlC^TfflltLtfS 
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^M,^^— (Syrian^, 8 — 1 0 31fifi<7>;g£t£) 3 1 f¥ 5 EE) ^ 

5 (A)&&ft^#l%g*(»!;3l«£) : 

10 2 5l£{£tf>t bfr*P%l=^9*?— if (oi^^^v^a^^ hf±) £r*gfi?L/c^i 

if 1 8#f8J&, (A) tmmiz LTM^^^-^e^n If 

15 ClJJ ^Sfcraftt£3Aifi7k (pH 7. 4)^/|?Lfc^^4^)^^W^ 

(Intravenous bolus-administration) ~t 3 ^ifeXfe <9 % g»JJ&^&fi^ 7 ^ ^ — if 
(Intravenous infusion) "t~-S^"jfe"C$?'5 0 

ffilkWJ^ (%) = [! -(C- A) /(B- A)] XI 00 



jsnnnin <wn nns:>m?Ai i > 
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■7 * * —^mmmmfimuftm 



it 



(Intravenous bolus 
admi n i s tr at i on ) 



(Intravenous-infusion ) 



1 (30) 


(10) 


(3) (10) | (3) 


! (i) 


I b 1 | 97 


61 94 71 

II 


j 54 


I-b-2 97 


| 66 


1 24 93 62 

II j 


) 50 


I-b-3 


1 77 


20 || 90 | 78 j 32 | 


I-b-4 


j 88 


1 57 95 j 76 j 41 


I-b-5 


| 67 


20 || 90 73 ! 55 


I-b-7 


! 64 


50 1 72 j 53 | 51 

II 1 | 


I-b-8 


78 


63 1 ! 69 1 33 

II - 1 


I-b-9 


48 


II j 1 

II ! 


I-b-10 


76 


32 || 92 j 69 | 52 | 


I-b-1 1 


93 


61 || 94 j 43 j 32 j 


I-b-12 


99 | 


70 89 | 47 | 31 


I-b-13 91 j 


67 


32 || 78 j 44 ! 


I-b-14 81 


72 j 


37 53 57 | 39 

II -it 


(200) ! 


(ioo) j 


(30) II (100) ! (30) ! 
II ! 1 


do) 1 


1 


74 j 


28 || 60 ! 43 ! 
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(mg/kg) 




I-b-l 


300 


6/6 


I-b-2 


300 


6/6 


I-b-3 


300 


6/6 



& 4 m ( 2 5 °o 





^*M(mg/ml) 


0. lMyy«fi(pH7. 4) 




I-b-1 


>1000 


>1000 (pH2. 3) 


I-b-2 


>100 


5. 0 (pH2. 8) 


I-b-3 


>100 


8. 7 (pH2. 6) 


*H8 (a) 


B20 


0. 012 (pH4. 7) 



^4^(^i~«t ^J-^PJ-fb^^TKtt^^-rS^^ti, 1 0 Omg/ml 

1 B(d-o^\ f£fi6 OkgH3fc<9#>J2~5 O 0 Omg s 0^L< 0 — 2 0 0 0 

mg, WSL<tt30~l 5 00mg-Cfc5 o &-§-&«gfcfc, gPS4-T?t iV^, 
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22 



-£tt£i| (injection) tf>£n£«ijf^ #3PJHb^£^ffl£S:&i£7k& ir 

D 2 — D 3 
/ \ 

ROOC— A-N x r N-B— COW (II) 

is #329Hb£*& ( i - a ) <7>«3a»i, y ^o^{c2f@coT5: y^s^ 



.1 
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CSJ&5t i ] 



(IV) 



ROOC-A — X 



L 




IS1 




(V) ROOC-A — NL _.NH 

D 

I 



(III) 



X 3 — B-COOR (VI) 



H->N 



(VIII) 




OH 



t 



Ig4 



IS2 

ROOC D COOR (VII) 



M3 



ROOC 



A A 



COW 



(II') 



ROOC^ D 




(l-d) 



OH 



t 



IH5 



HOOCv. D 



O 



B 



o 



o 



R' 

irSr 

o 



R 



(l-b) 



HufiSO CRJE&^l] WSI^T, 4tf3Kfr£4*(III) t (IV) <t£rSJ££ 

iirT{b£i£KV) i^tlg-CfeSo ^XS»4, 7K^b^ h y *iv*» y ^ Atert 
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^to. 5~2o mmnfrnzo 

ZZtitm— efcotUV^, te2Ft-52rasjf£L1/\, 011*. tf, -^ t ert- 

*>< LxnbtLZfc&m(vn)nxm3<DKmi:\.x&imistiz 0 nu3mt 

TkmmxhZit&VntteL, zfr&&mzfoZx^Byismtt£iz$m-TZZ. 
~ioo°c, »*b<{S0 o c~^ai^v^x, S&ia^4*(vii)i:K* 

mt^^-u^^ f^ai^/u^ ^f^t Kn77y, -<vif^ N 
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5 ^(ir M^ttSWtfMcBfe&TJfcS *xS4tii -cn^vi— 3 -(3- 

-r ^ H\ 1,1' 5: ^y-/K j^ifeN, n' -^^i/w 5 V)v 

10 Dywi^^IHar^yiD^ ft^fe (ir ) ix^^ n n */i^y - h i 

20 ^ol^/k h/i^>-c£>#n£}gg£tK ( 1 - d ) ir@Ht:£ij£:fKra ^-^5 - £ 

LTfia— K-O-if V^ftrCfcS^— v— ^^(Dess-Martin)K 
25 /l/7 5;7 , n^)*;^i;/f * K-C 1 2 CHCOOHia5^fktfclW 

^X^Srii D"C, D&5#& if KigfitOT 5 y* g^/U^iy/l^g^^-T^ <h 
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&t-a«£^jfe0ii*3 J;u^m}&#j£ wt^w& $ ^j-i^aucsiwi-So 

t-Bu : tert — ~?=5-jV; 
Bn : ^V^l/; 
L S IMS : mfc-!kJ ^fC4##r 
1 H — NMR : 7*n h V^^ifcR|^^W 

APC IMS (SfcttAPCI -MS) : *^0Efb^ ^WbKi^flf 
I R : ^#3fc##f 

, / \ _ tBuOOC. I V „COOtBu 

HN NH ► N__ N N _/ 

X Y 

o o 

^/y^yo. 3 0 g*5«ttr^'n^igtert-^/H. 50 g 
^100~102°C 



L S I MS (m/z) : 3 1 5 C(M+H) + ] 

1 H — NMR (3 0 0 MH z.CDC 1 3 , 5 ) : 1. 46 (18H, s), 3.54 (4H, s), 
3.89 (4H, s) 
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10 



15 



20 



HN^NH 

T 
O 



HN^^N 

T 

O 



.COOBn 



2,4- *J3r* y t° y * i/i/ l . 0 g £ra t?*S7kv^ ^/VaN/i^t ? K 



1 O 



m 



OB0 



=f-;V- 2,4- v?^"^ y f y 5 v> V 1 . 4 g£&Efef£,|| £ Ltffc 0 

jBb& 1 92-1 94 °C 

LS IMSWz): 261 C(M+H) + ] 

1 H-NMR (3 0 0 MH z,d 6 — DMSO, 6): 4. 59 (2H, s), 5.20 (2H, s), 
5.62 (1H, d), 7.37 (5H, in), 7.65 (1H, d) , 11.4 (1H, s) 



H2 '.ft&mw\V)<oWfc 



HN^N 

T 

o 



COOBn 



tBuOOC 



o 



COOBn 



TfoTfamOrf- V y V-l*(MM 6 0 %) 0 . 1 8 g }^Px.fc^, tK/£T 1 5 # 



(2 : 1)] iZXVmmLXnt&k^Z) 1 -'<l'i?A'tti'%A'tf—A'*?-A'-3 
-tert-zf b^i'UA'tf—A'* J-/l<- 2,4- V fc° y * i/^ 1 . 2 g 



25 



LS IMSWz): 3 7 5[(M+H) + ] 
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1 H — NM R ( 3 0 0 MH z.CDC 1 3 , 6 ) : 1. 46 (9H, s) , 4.51 (2H, s), 4.58 
(2H, s), 5.21 (2H, s), 5.81 (1H, d) , 7.10 (1H, d) , 7.36 (5H, m) 
*J3 : it&m (II) <Dm&(T32^ 



tBuOOC M COOtBu ^ tBuOOa f~\ .COOH 

0 O 



'i 1 T*mtz. 1 . 14g01,3-t^ (tert-zf N 3r i/Jj/loytf-/]/ ^ - 

2 - y 4 ^ y ^ fr&tt^ * S t * S 2 o ml in* 

iUSSSLTaWirtS 2 -[(3 - tert- :/ h^ri/^U^=^ ^/U) - 2 - 

^ y - 1 - !> i^=-^mmo . 3 O g $r*£fe*£,gi £ LT#fc 0 
: 112-113 °C 

LS IMS (m/z): 2 5 9 C(M+H) + ] 

1 H — NMR (3 0 0 MH z, CDC I 3 , fi):l.46 (9H, s), 3.53 (4H, s), 3.89 
(2H, s), 4.01 (2H, s), 7.11 (1H, br s) 
*14 : fc&#B (II) (DMiSr (Jim 3) 

tBuOOC^^N^N^COOBn ^" tBuOOC ^N^Nk /COOH 

¥ T 
O O 



*J 2 TWc 1 — i?frttis$A>tf=.A,* *J-A,- 3 - (tert-:/ h * 
# yl^=/t^ ^) -2,4- v^dr Vt°y v^yi.2g «r^tpg»^/l' 2 0 
ralf^ 2 Oo/otK^^^v 5 ^^ 5 Omg&an*:, 7k3BSCSIET^ig.fcT 1 B#^^L7c 
tt!iKSr«*L^, J»K«:«EEai#gL, BW^-TS 2 -(3 -tert-^ 

^/u- 2,4- y - 1 - 1° y ? gti£ o . 7 g (Mfe^*) 



1 H — NMR (3 0 0 MH z , CD C 1 3 , 6 ) : 1. 46 (9H, s), 4.51 (2H, s), 4.59 



t 



WO 00/52032 29 PCT/JP00/01022 

(2H, s), 5.86 (1H, d), 7.17 (1H, d) 

-mmms ■. ^(ii)<oaiig(i83) 

m 4 t mm^&m lt^©^ 5 m^-rit&m an *mtc 0 

5 fS5 3e -fb^(ii) 





4£ft£ 


1 1-4 


t-BuOCO^,/ < N ^COOH 


LSIMS (m/z) : 287 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 
1.47 (9H, s), 3.71 (4H, br s), 
4.15 (2H, br s), 4.22 (2H, br s). 


II-5 


t-BuOCO^N N^COOH 

N ^ 

O 


LSIMS (m/z) : 287 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8) : 
1.41 (9H, s), 3.32 (1H, br s), 
4.06 (8H, m). 


T T— A 


t-Runnn hi Vi rnnw 


APCIMS (m/z) : 259 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8): 
1.46 (9H, s), 2.90 (4H, br s), 
3. 18 (2H, s) , 3. 32 (4H, br s) , 
3.51 (2H, s). 


11-7 


0 

t-BuOCCL, N .|\] COOH 

n 
O 


LSIMS (m/z) : 273 ([M+H]*) 


1 1-9 


t-BuOCCX^N^N^COOH 

O 


LSIMS (m/z) : 300 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
1.42 (9H, s), 2.17 (3H, s), 4.48 
(2H, s), 4.60 (2H, s), 13.28 (1H, 
br s). 


11-13 


7 \ 

t-BuOCCX^ N N ^,COOH 

u 
O 


LSIMS (m/z) : 273 ([M+H]*) 


11-15 


0 


LSIMS (m/z) : 299 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8): 
1.48 (9H, s), 1.96 (3H, d), 4.49 
(2H, s), 4.61 (2H, s), 6.98 (1H, 
d). 


11-16 


t-BuOCO^ N N ^COOH 

O 


LSIMS (m/z) : 285 ([M+H]*) 
l H-NMR(300MHz,CDCl 3 +CD 3 0D,8 ): 
1.49 (9H, s), 4.42 (2H, s), 4.67 
(2H, s), 5.83 (1H, d), 7.31 (1H, 
d). 
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11-17 



11-19 




11-22 



7 \ 



t-BuOCCX N 

n 
O 



O 




COOH 



t-BuOCO^ N N ^COOH 

n 
O 



t-BuOCO, 



o 



N^N^COOH 
O 



t-BuOCO^N^N^XOOH 

O 



LSIMS (m/z) : 301 (OH]*) 



LSIMS (m/z) : 301 ([M+H]*) 



LSIMS (m/z) : 287 ([M+H]*) 



LSIMS (m/z) : 286 ([M+H]*) 



;fi&0ii6 : it&m mu) <pm&t 





is is 



J^T ^17.3g SriffiT Lfco ie^T ( 3 S ) - 3 -^:/vvM-3r 

^>sm=^^(i : i)j ia^iLT@wm(is)-3-^^ 

T * ^ - 1 — ^^^^^tJ;Vyfs=./VT */-i-^ y/n tVP- 2 - t Kn 
3^- 3 -^y^°n^>9. 2 g&4SfiJfc:R«0£ Lt#fc e 
L S I MS (m/z) : 3 7 1 [(M+H) + ] 

'H-NMROOOMHz.CDC 1 3f 5):0.96(3H, d), 1.02 (3H, d), 2.23 



1 
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(1H, m), 3.47 (1H, br t), 4.23-4.55 (4H, m), 5.01 (2H, s) , 5.19 (1H, m), 
5.59 (1H, m), 7.06-7.44 (10H, m) 

( 2 ) mno u&cpwm (r s y j&mm<p?&m 




5 MTMX°1%tzik&yo 9 . 2 g ?r-a tf^i ^ y — ,p 2 0 0ml(I2 0 

*8U @Wit5(i s)- i — t ? y - 3 —s<i/*jjvt — y^n tvi- 

10 (3)T 5 y Sas^ai^Hfcfe^^CVIIP^jKStCT^ Kffc) 




fltfXli-CWci-fb-o-^) 5 . 9 g Sr-^tfit'fbP 4 f^y20 0ml|IN- (-< yi/;^ 



- v=y ^vl-t ^/t^d tvw * K*£g&£5 . 3 g ^mzx 1 2 

15 ^rami*u3to*>^iafcT«EE»«iLfeo mtkzmst^'f-^MfL^ imoi/y-/ 

^i^^n-v h7*77^— C2S$£ : ^ o t27fr/U.A-y ^y— yU( 1 00 : 1)] \z£ 
•9 MM LXB&)b-fZ> N--<y^^ s^/u^/i— L y A'- N - [ ( 1 
20 S) - 3 — ^y-J;VT % y — 2 — t Kndri/— l — ^ y^n fcVl— 3 -t^VT" 

cr e/l/] -L-^yy75 K 7 . 5 g Sr&feiftttJfe <fc Ltifc, 
L S I M S (m/z) : 5 6 7 [ (M+ H) + ] 

1 H— NMR (3 0 0 MH z , C D C 1 3 , 6 ) :0. 79-1. 06 (12H, m), 1. 77-2. 35 (5H, 
m), 3.56 (1H, ra), 3.73 (1H, m), 4.23-4.45 (4H, m), 5. 06 (1H, d) , 5.11 (1H, 
25 d), 5.48 (1H, br t), 7. 17-7. 42 (10H, m) 



M^rwurv --wo anaontoA 1 i 
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mTM-Qntzit^m 9 . 2 g o)^. ? y —/u 200 mmmiz 2 0 %^mt^ *s 

mf±mmLg&}t-fZL-s<V/>-N- [(1 S )-(3 — <y^7* y- i _ 
9 g £Mfiift:t£#/ i UT#fc„ #&f*fil(Kl- 5 d t < 1 0 of^t LT 




N iy^^^^- L -^yy 2 5. 1 g(0. 1 mol) (D ^ 

?«5 0 OmlJC^tfvl^T/l^rt: K4.0 g£J<fcU?p - h V * / ^ . 
lTkSHfel.OgfcJn*., 3 0 5MW«BB* Lfc,, ^OW, Dean-StarkWTTK^ 

LT, (4 S)-4 —- < yyn fcVU— 5 — 1 1 3 - t^fj/y^y- 3 - 

tn^lym.^^^^'r/VI 5. 0 g (l|X^9 5%)^#fc 0 
S4,£ 54-5 5t 

[a] D 24 + 9 8. 2°(c = l. O.^n czTjvPA) 
I R (K B r ) cm" 1 : 1 7 8 6, 1691 
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'H NMR(3 0 OMH z, CDC 1 3 ) : 6 7.32-7.41 (5H, m), 5.15-5.60 (4H, 
m), 4.23 (1H, brs), 2.35 (1H, m) , 1.08 (3H, d, J=6. 78 Hz), 1.01 (3H, d, 
J=6. 78 Hz) 

AP C I —MS : 2 6 4 (MH + ) 

(2) 5-hV * *f- AsHr*r^/ V V*^MMfc(DW£;(C F Art 



Htj^TWc(4 s)-4 — i yzfn tvp— 5 —Or*y— 1 , 3 -t^t^Uv'y 

-3 ~^77^>'^^<>'v ? /^ai^^7P5g(o. 0 1 9mol)^^ h 7 fc Ko77Vl 
5ml(^«?L, 7yfkt'>!>AO. 5 8g(0. 0 0 3 8nol)S:Mfcl, hlM^ 
/W h V yvM-cz^^vi^) v/^^3. 5ml (0. 0 2 4mol)£r«$o < »9 ADjt^B.l£T 
3 0 itfStW bfc 0 

-g^ifeni^-/U(l 5 : 1 — 10 : 1)« • SMtfcf , i>Vy7"Pt>i-r 
^?)SlpfBLT(4 S, 5S)-5-t Kn^ri/- 4 — ^ yy°t2 tVl^— 5 — h y 

•7As3rn*<5-jv—\ t 3 -^-dri^y^y v 5 ^- 3 - ^x^r/i' 5 . 

8 3 g mm 9 2 %) 
fib& 73~74U 

[a] D 24 + 48.2(c = 1.0, ? UTi7fr/]sJ») 0 

'H NMR(3 0 OMH z, CDC 1 3 ) : 6 7.34-7.40 (5H, m) , 5.42 (1H, 
brs), 5.20 (1H, d, J=12. 3 Hz), 5.15 (1H, d, J=12. 3 Hz), 4.84 (1H, d, 
4.92 Hz), 4.22 (1H, brs), 3.63 (1H, brs), 2.17 - 2.26 (1H, m), 1.05 (3H, 
d, J=5. 67 Hz), 1.00 (3H, d, J=6. 75 Hz) Q 
AP C I -MS : 3 3 4 (MH + ) D 

( 3 ) 5 - h y 7^tp * ^s^mm&cpmfe (mm) 




0OS2O32A1 I > 
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OH 

HU^T^#/c^^7"^5. 0g(0. 0 1 5mol)c^ t -^/^^/Um— ^,^gfj£ 2 
0 ml Srifi^ffiia 2 . 0g(0. 0 1 5mol)$~i£.Tf7kmikfc 1 ?m-f- bl)$J*l. lg(0. 
0 2 9mol)«rgtM -y^/Upi^-jUzn^^^s Oml^TU 1 5 

HrfflMW Lfco Rfcf&m^mnmkT i^B — r> J>,y^^^ s 0 ml SrflDx: , sk^^- 

■ef£«bfeo *s&&«jes*& % y ^ y— ^*5<tv^c©#2 smiths?* y "7 A 

ty|CT»LN- C(lS,2S)-3,3,3 - h!)7/^P-2-t Kn^fi/ 

7 %) £#fc 0 



a 1 O 3 ~ 1 0 4 °C 0 
[a] D 24 -2 2. 3 (c = 1.0,^ on^;l/A) 0 

' H NMR(CDC 1 3 ) : 6 7.26-7.45 (5H, m) , 5.14 (1H, d, J=12. 1 Hz), 
5.10 (1H, d, J=12.1 Hz), 4.84 (1H, d, J=9. 0 Hz) , 3.99-4.15 (1H, m), 
3.81 (2H, m), 1.90 - 2.07 (1H, ra), 1.01 (3H, d, J=6.6Hz), 0.96 (3H, 
J=6. 6 Hz) o 

AP C I -MS : 3 0 6 (MH + ) 0 





#IJ£bfflmz.LT&tiN- C(l S, 2 S)-3, 3, 3- hV "P/ls^u - 2 - K 
Ko *ci/- l-Wy^o fcVU) fcV^] # ^ ^^v^yucn^^/u 740 
g ( 2 . 4 2 mol) &ffi£^?-A, 1 5 O O ml f^fi? U 2 0 %7k@tft^ i?!>A3 0 
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10 



15 



LT(2 S,3S)-3 — T ^ y - 1 , 1, 1 - hV - A—^ s f-jV— 2 - 

j—jva 2 o g mm : fcmW)) b LtHfc, 

*H NMR(CDC 1 3 ) : 6 3.95-4.02 (1H, m), 2.56-2.63 (1H, m) , 1.77- 
1.92 (1H, m), 1.01 (3H, d, J=6.6 Hz), 0.99 (3H, d, J=6. 6 Hz) 
A P C I —MS : 1 7 2 (MH + ) 

( 5 ) it&m (vi 1 1) (pwm (t $ ywl/t % j mmmcomm 




H-jN 



H 2 N 



OH 




OH 



WimX^ti (2S,3S)-3-7^y-l, 1, 1 — h y -ptVUrxi - 4 - * ^vU 
- 2 — <^ J —jut N- vvloT^r - L y ^- L -y°n 



i~5 L—s<V As—N— C(l S, 2S)-3, 3, 3 - h y l yzfu 



2 - t Ko^^n tVl-) - L—Zfti y i 



jj 8 : itsm (I - d - 1 ) (DUmaCM. 4 ) 



20 



25 



tBuOOC. 



V 

O 



.COOH 



uOOC 




<J 3 "Cftfc 2 - C(3 — tert—-7\**ri/$!A'i£=.A'* s f-A'— 2-^-^y 



i — r ^ *v y t^/i^ ) 3 3 gfe <fcu*n»j 7 - ( 5 ) -c#^c l y /u- n 

- C(1S,2S) — (3,3,3— M> ^/U^-n- 1 — { y^n tVl— 2 — t Kn 
^>y°u t°/P)) -L-/nyy> K:jftfifc£4 6 . 4 g tttemt* f-Uyi 0 0 



0 ml f£ 1 -ni^/i— 3 - ( 3 — v 5 ^ 5 / y°C2 fc°/W) j3A,i£*J4 % h'ffi. 

1- 4 g*3«tt5hy^^/UT^i^3 8. 5 g^rAP^L, ^Mi-T 1 2 B#PfSlJf # L£:<£> 



^-/i-^Dx., imoi/y mm, tk. 
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7 fi&ii : ^ no^;l/^ $ J— /W 1 0 0 : 3)] (d «fc 9 ftffig LT 

2 — (3 — tert— ^ h^r fjfc/Usfc/l^ ^vl'— 2 — ^-^r y — 1 — f 5; ^y* <J 
i^^T-fc^/U-L-^y/l'-N- C(lS,2S)-(3,3,3-hy 7;l/tn 
- 1 — < y/o tVl^- 2- t Kndfi/^n tVW3 -L-y'o y K7 9. 5 

A P C IMS (m/z) : 60 8[(M + H) + ] 
gUfcffJ 9 : I - d - 2 ) <£>$gj£ (X£P. 4 ) 



L —s< v jis—N — [ ( i s) — 2-(2 — <isy sysu)— i — ^ y^of 

Ay- 2-t Kc^v^^vKl-L-^tz y ^ Kl. 0 g ^tft" U 2 0 ml 
i-2U£#iJ 4 T^tfd 2 - ( 3 — tert — ^ h /U#z=-;U ?t. f-jHs— 2,4— S^*- y 

— 1 -t°y 5 v^AOg^O. 7 g33j;t* 1 -ai^/b- 3 - '^f^r ? /^n 

^L^Co $g$fc£r«IE©*U g^Jt-r-S 2-(3-tert-y>^r^^7/^-^p< 

^/l— 2, 4-^^-dpy- 1 -t°y ^ ^yWT-fe^-L— ^yyl/-N— [(1 

S) - 2 - ( 2 -^y^t^t/ y /U) -l-^y/n tVl— 2-t Kndfi/xf 
/W]-L-/ny>7; Kl. 5 g&ffi?HWt LT#fc 0 
LSI MS (m/z): 6 8 3[(M+H) + ] 
glifcffil 1 O : I - d ) Oli^d^ 4 ) 

SLT&cofS 6 ^i^i-ffrg-Jfe ( I - d ) Sr#fc„ 



tBuOOC 
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I - d 



o 

ROOC-A-D-B^'^N 

H 




OH 





R00C-A-D-B- 


R 5 




Id3 


C V s *l 

t-BuOCO^ N N ^ 

If 
O 




LSIMS (m/z) : 699 ([M+H] *) 


Id4 


o o 

t-BuOCO^N 




LSIMS (m/z) : 685 ([M+H] + ) 


Id5 


t-BuOCO^N 

W 
O 




LSIMS (m/z) : 685 ([M+H]*) 


Id6 


t-BuOCO^ N N ^ 


-< 0 XJ 


APCIMS (m/z) : 657 ([M+H]*) 








APCTMS (m/7} ■ R?9 (TM+Hl*} 

/VI V-/ J. ilJ-O \LLI/ . KjLiLj ^ L. Ill t 1 * J / 








l H-NMR (300MHz CDC1 5) * 








0.92-1.00 (12H, m), 1.47 (9H, 




O 




s), 1.97-2.24 (5H, m), 3.62- 


Id7 


/—% 

t-BuOCO^. N N ^ 

n 
O 


CF 3 


o. ou von, ill/ , *±. uo ^t. lu von, 


m) 4 20-4 38 (2H m) 4 47- 
4 53 (1H m) 4 60-4 67 (1H 

m) 4 86 and 5 0? (1H parh 

d), 6.91 and 7. 15 (1H, each 
d), 7.34 (1H d). 








APCIMS (m/z) : 698 ([M+H]*) 




t-BuOCO^N^N^ 

O 




'H-NMR (300MHz, CDC1 3 , 5): 




IN 


0.82-1.08 (12H, m), 1.47 (9H, 


Id9 




s), 1.74-2.52 (8H, m), 3.48- 




3.73 (2H, m), 3.95-4.78 (7H, 
m), 5.01-5.33 (1H, m), 6.96- 
7.89 (6H, m). 








LSIMS (m/z) : 624 ([M+H]*) 








'H-NMR (300MHz, CDC1 3 , 5): 




t-BuOCO^ N N ^ 

if 

o 




0.86-1.04 (12H, m), 1.45 (9H, 


Idll 


-COOCRj 


s), 1.87-2.06 (5H, m), 3.61- 
3.76 (2H, m), 3.79 (3H, s), 






4.08-4.69 (8H, m), 5.82 (1H, 
d), 7.03-7. 18 (2H, m), 7.21 
(1H, d). 
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Idl2 



°v P 

t-BuOCO n n. 



H 

o 




(I6I©0-J^) 



LSIMS (m/z) : 701 ([M+H]*) 



Idl3 



Idl5 



Idl7 



Idl9 



t-BuOCO. 



.N N 

o 



Idl4 I t-BuOCO^N N 

n 
O 



t-BuOCO^. N N 

IT 
O 



Id 16 I t-BuOCO^N n 

O 



1-BuOCO^N N 

n 
O 



Idl8 I t-BuOCO^,N Y N 




APCIMS (m/z) : 671 ( [M+H] *) 
»H-NMR (300MHz, CDC1 3 , 5): 
0.82-1.01 (12H, m), 1.45 (9H, 
s), 1.58-2.05 (8H, m), 3.51- 
4.34 (9H, m), 4.54-4.67 (2H, 
m), 5.00-5.33 (1H, m), 7. 15- 
7.84 (7H, m). 



^O 

-so 



APCIMS (m/z) : 671 ([M+H]*) 



LSIMS (m/z) : 697 ([M+H]*) 



-00 



LSIMS (m/z) : 683 ([M+H] + ) 




t-BuOCO^N^N 

O 




APCIMS (m/z) : 699 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.84-0.99 (12H, m), 1.42 (6H, 
s), 1.46 (9H, s), 1. 58-2.20 
(6H, m), 3.65-3.80 (2H, m) , 
3.91 (2H, s), 4.17-4.82 (6H, 
m), 5.08-5.32 (1H, m), 7.28- 
7.74 (6H, m) . 

LSIMS (m/z) : 657 ([M+H]*) 



-SO 



LSIMS (m/z) : 699 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.81-1.03 (12H, m), 1.44 (15H, 
s), 1.66-2.53 (6H, m), 3.40- 
3. 70 (4H, m) , 4. 04-4. 22 (4H, 
m), 4.50-4.60 (2H, m), 5.13- 
5.28 (2H, m), 7.29-7.66 (6H, 
m) . 



> 
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Id21 


q v o 
t-BuOCO N ^ N 

^^^^ y^^^^^^ 


COOCH3 


LSIMS (m/z) : 626 ([M+H]*) 


Id22 


t-BuOCO^ N Y N ^ 

o 




LSIMS (m/z) : 684 ([M+H] *) 


Id23 


t-BuOCO^J,^^ 

o 


CF 3 


APCIMS (m/z) : 634 ([M+H]*) 




VP 

t-BuOCCX J Vi , 

) ^ 




LSIMS (m/z) : 636 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.92-1.03 (12H, m), 1.45 (9H, s), 
2. 00-2. 23 (6H, m) , 3. 62-3. 84 (2H, 
m), 4.04-4.87 (7H, m), 
5.82 (1H, d), 7.24 (1H, d), 7.49- 
7.52 (1H, m). 


Id25 


t-BuOCQ^ N ^ N ^ 


O 


LSIMS (m/z) : 673 ([M+H]*) 



10 



r, j 1 1 : it&Wd ( i - b - 1 ) (Dmmaim 5 ) 

JOM 5-1 : trh yfr^KKSl^) 



tBuOOC 




NH V ~" 3 



tBuOOC 




MMM 8 "C^fc 2 - ( 3 -tert--y h AstS—A,* 2 — rtf-df y — 1 

— - < 5: y /WTir^-/l— L-^^y yl^-N-[( 1 s,2S)-3,3,3-h 
y l — ^ y7°n tVl— 2 — t Kc2 ^^7*0 tVl^] — L-7°o y 5: 

K7 9. 5 g =7- 1/1/ lOOOmli: 7=^ — -v— (Dess-Martin ) 

mi 1 2. 3 geDtufiicTiiiFWLfci, HtjEiftasLfco amt^6& 



vlSOOCID; <WO 0OS2032A1 I > 
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00:3)] ^J:«9^LTe^i-r-5 2-(3-tert-^>^ 
->#^/}?-/l^ 2 - ^ y - l — T ^ *V U v^/U) Tir^/l— L y 

A—N- ((lS)-(3,3,3-MJ l ( y fcVl— 2 y 

^nfcVU)] -L-^ny^T^ K67. 2 g?riMt#li LT#fc„ 
A P C IMS (m/z) : 6 O 6 [ (M+ H) + ] 

'H-NMR (3 0 OMH z , CDC 1 3 , 6) :0. 83-1. 02 (12H, m) , 1.47 (9H, 
s), 1.89-2.32 (6H, in), 3.48-4.06 (10H, m) , 4.58 (1H, dd), 4.64 (1H, dd), 
4.84 (1H, dd), 7.35 (1H, d), 7.72 (1H, d) 

urn 5 - 2 : it&mi i - b ) (pmmcz/i'tf* i/su%mm<Dm.M) 




muni 5 - 1 ) -c?#/c^;*^vW£3 4 . 9 g &st*mt* J-Xsls 2 O O m 1 \Z. S 

m&\z.x h y ? 2 o 0 m 1 ^m*., m^x 1 zmmwi^t^ mi± 

6<J<!r-rS2-(3-^77^>i/^^/l.-2-^-dry- 1 — f *yi/])i?-/u)T1z 
L-y<y/I^-N-[(l S)-3, 3, 3 - h y l — f y^o H'/U 

Sfiiifcfl^ n -v- h ^7 ^ ^ — ^tffi- J:tLi^p B p^MS(i 9 8.71 V , 0 . 

7 8%^t££M*2teLTl^.5C: t frftfao fc 0 
£b& 1 77—1 78 °C 

[a] D 20 — 6 3. 0°(c = l. 0, ^nn^/p^) 

AP CI MS (m/z) :5 5 0 [(M + H) + ] 

1 H-NMR(3OOMHz,CDCl 3I 6):0.85-1.02 (12H, m), 1.90-2.31 



> 



I 
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(6H, m), 3.51 (4H, m), 3.68 (1H, m) , 3.81-4.13 (5H, m), 4.58 (2H, m), 
4.92 (1H, dd), 7.45 (2H, m) 

'Jl 2 : I - b-2)(Dmm(X.m.S) 



Xa 5-1 : >r h ^fc<Dmm(Bk4k) 



O 




H 6 O 



10 



15 



20 



V 5 *! O 



tBuOOC^N^N^. 

o 




o o 



H o 



'J 9 X-ntl 2 - ( 3 - tert — ^ ^/U- 2,4- y 

- 1 -t°y ^ it— MTt 1 ?- As- L-s<])/ls- N-[(l S)-2-(2-^^y^- 
^rl^y y JU) — 1 — A y-fv- fcVU— 2 — t Kt3=¥i/^^-/P] — L — y°P ]} l/T 5 K 
1. 5 g %'&t?&.iks i ^U^/ 3 0ml|'t-7'^7/l'^-/L'0. 1 6 g*5«kl*7*;* — 
^^(Dess-Martin)^l . 9 g?rM, ^fifclT 1 mfiMW L7c 0 K^JRSr 

( 3 — tert — ~f h ^ ^/i— 2,4— v?;^ y — 1 — fcf y 5 i^/t") 

rir^u-L-z^y/u-N-Cd s) — 2-(2— ^v^y^^rf-yy/u)- 1 — y 

L S I MS (m/z) : 6 8 1 [(M+H) + ] 



1 H — NMR (3 0 0 MH z.CDC 1 3 , 6 ) :0. 90-1. 09 (12H, m), 1.44 (9H, s) , 
1.90-2.30 (5H, m), 2.50 (1H, m), 3.67 (1H, m), 3.78 (1H, m) , 4.26 (1H, 
d), 4.54-4.75 (5H, m), 5.69 (1H, dd), 5.83 (1H, d), 7.42-7.57 (4H, ra), 
7.66 (1H, d), 7.91 (1H, d) 

TM 5 - 2 : \Y&m (I - b ) <DWm (JJAstf* ->A4RSf 3E 



WO 00/52032 



PCT/JPOO/01022 



tBuOOC^/N^N^M- 

T 
o 



°Y> o 



H o o H g 




T 
o 



H o Oh § 




H«Xa(5- 2 g ^tymt^^^^m3 Oml (3 N 

/SV^^jflSrfT^S -5 2 -(3 -^^^^rv-^^yp- 2, 4 -^j-^y- i 

-t°y 5: v^/HTir^vl'- L-^y/l— N-[(l S)- 2-(2 ^V^^ih 

;/y/l-)-l — fy^otVl— 2 -^-dry^i^/^-L-^a y >-T^ Kl. 2g 

2%-e&<9, 7. i %comtt^^Lxv>s::i:^^ io f clo 

135-140t 
L S IMS (m/z) : 6 2 5 [(M+H) + ] 

1 H — NMR (3 0 OMH z , d 6 — DMS O, 6 ) :0. 85-1. 05 (12H, ra), 1.70- 
2.05 (5H, m), 2.38 (1H, m), 3.55 (IH, m) , 3.64 (1H, m) , 4.32 (1H, dd), 
4.40-4.55 (5H, m), 5.28 (1H, dd), 5.75 (1H, d), 7.55 (1H, dd), 7.64 (2H, 
ra), 7.90 (1H, d), 8.01 (1H, d), 8.45 (2H, m), 12.9 (1H, s) 

mmm 1 3 : 1 - b XDm^cim 5 ) 
mmm 1 ukih 2 t mmiz lt^o^ 7 m^-tit^yo ( 1 - b ) &mtz a 
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it&m i - b 



ROOC-A-D-B 




R00C-A-D-B- 



Ib3 



HOOC v w N 

n 
O 



H 

o 




LSIMS (m/z) : 641 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0. 75-1.06 (12H, m), 1.88- 
2.50 (6H, m), 3.65 (1H, m), 
3.78 (1H, m), 4.35-4.69 (7H, 
m), 4.94 (1H, d), 5.82 (1H, 
d), 7. 15 (1H, d), 7. 18-7.40 
(5H, m). 



Ib3' 



t — B u cn^irvU 



LSIMS (m/z) : 697 ([M+H]*) 
! H-NMR (300MHz, CDC1 3 , 6): 
0.83 (3H, d), 0.88-1.07 (9H, 
m), 1.45 (9H, s), 1.86-2.28 
(5H, m). 2.38 (1H, m), 3.65 
(1H, m), 3.76 (1H, m), 4.22 
(lH,d), 4.47 (2H, d), 4.54- 
4. 72 (5H, m), 5.29 (1H, dd), 
5.81 (1H, d), 7.18-7.41 (8H, 
m), 7.47 (1H, d). 



Ib4 



^ o 

HOOC^N N 




LSIMS (m/z) : 627 ([M+H] *) 
l H-NMR (300MHz, CDC1 3> 6): 
0. 82-1. 13 (12H, m), 1.90- 
2.73 (6H, m), 3.56-3.90 (6H, 
m), 4.13-4.36 (4H, m), 4.54- 
4.69 (2H, m), 5.64 (1H, dd), 
7. 39 (1H, br d), 7.47 (1H, 
t), 7.55 (1H, t), 7.66 (1H, 
d), 7. 74 (1H, br d), 7. 91 
(1H, d). 



Ib4' 



m±<D 

t — B u ^x-^/U 



LSIMS (m/z) : 683 ([M+H]*) 
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Ib5 HOOC. 



Ib5' 



m±co 



T , . | HOOC^N N 

Ibb I \ f 



Ib6' 



t — B u^J^-tv^ 



(3?7^<£>0^£) 

LSIMS (m/z) : 627 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.86-1.11 (12H, m), 1.91-2.25 
(5H, m), 2.51 (1H, m), 3. 19 
(1H, br s), 3.69 (1H, m), 3.83 
(1H, m), 4.00-4.31 (8H, m), 
4.55-4.69 (2H, m), 5.65 (1H, 
dd), 7.36-7.59 (3H, m), 7.66 
(2H, d), 7.91 (1H, d). 



LSIMS (m/z) : 683 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.82-1.16 (12H, m), 1.48 (9H, 
s), 1.90-2.29 (5H, m), 2.50 
(1H, m), 3.67 (1H, m), 3.78 
(1H, m), 3.87-4.42 (8H, m), 
4.65 (1H, br t), 4.73 (1H, br 
t), 5.69 (1H, dd), 7.48 (1H, br 
t), 7.54 (1H, br t), 7.66 (1H, 
br d), 7.91 (1H, d). 
LSIMS (m/z) : 599 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.84-1.00 (12H, m), 1.71-2.06 
(5H, m), 2.39 (1H, m), 3.29- 
4.03 (14H, m), 4.37 (1H, dd), 
4.51 (1H, m), 5.28 (1H, dd), 
7.56 (1H, dd), 7.66 (1H, dd), 
7.91 (1H, d), 8.02 (1H, d), 
8.47 (1H, m), 8.69 (1H, m). 
APCIMS (m/z) : 655 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.92-1.14 (12H, m), 1.47 (9H, 
s), 1.60-2.73 (14H, m), 3.00- 
3.15 (4H, m), 3.68 (1H, m), 
3.83 (1H, m), 4.57-4.76 (2H, 
m), 5.58 (1H, m), 7.21-7.93 
(6H, m). 



ir2HC 1 m. 



AACinn a 1 i 



* 
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Ib7 



Ib7' 



HOOC 



O 

N V N 

o 



t— B ux^f^ 



CF. 



m± 



APCIMS (m/z) : 564 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 8): 
0.77-0.94 (12H, m), 1.69-2.23 
(6H, m), 3.53-3.72 (2H, m), 
4.04-4.12 (6H, m), 4.30-4.63 
(4H, m), 8.40 (1H, d), 8.61 
(1H, d), 13. 02 (1H, br s). 



APCIMS (m/z) : 620 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.86-1.08 (12H, m), 1.48 (9H, 
s), 1.70-2.46 (6H, m), 3.60- 

3.80 (2H, m), 4.07 (2H, s), 
4. 10 (2H, s) , 4. 19-4. 34 (2H, 
m), 4.62-4.70 (2H, m), 4.86 and 
4.93 (1H, each dd), 6.89 and 
7.04 (1H, each d), 7.58 and 

7.81 (1H, each d). 



Ib8 



HOOC"Y 
O 



N 



O 




LSIMS (m/z) : 655 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.83-1.00 (12H, m), 1.71-2.09 
(5H, m), 2.39 (1H, m), 3.34- 
3.56 (14H, m), 3.69 (1H, m), 
4.33 (1H, dd), 4.50 (1H, m), 
5.29 (1H, m), 7.55 (1H, dd), 
7.65 (1H, dd), 7.90 (1H, d), 
8.02 (1H, d), 8.26 (1H, m), 
8.43 (1H, m). 



Ib8' 



m±<D 

t— B u^^^yw 



LSIMS (m/z) : 711 ([M+HD 
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Ib9 



HOOC^N^N. 
O 




Ib9' 



t — B u a^^y^ju 



m± 



IblO 



HOOC. 



o 



IblO* 



m±<D 

t— B u ^^.iryu 



(^7S©o-jf) 

APCIMS (m/z) : 640 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 6): 
0.85-1.01 (12H, m), 1.71-2.06 
(5H, m), 2.15 (3H, s), 2.36- 
2.42 (1H, m), 3.48-3.66 (2H, 
m), 4.31 (1H, dd), 4.47 (2H, 
s), 4.52 (1H, dd), 4.60 (2H, 
s), 5.28 (1H, dd), 7.53-7.68 
(2H, m), 7.96 (2H, dd), 8.46 
(2H, m). 




APCIMS (m/z) : 696 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8): 
0.92-1.14 (12H, m), 1.48 (9H, 
s), 1.98-2.23 (5H, m), 2.26 
(3H, s), 2.44-2.55 (1H, m), 
3.64-3.79 (2H, m), 4.51-4.77 
(6H, m), 5.66 (1H, dd), 6.90 
(1H, d), 7.43-7.67 (4H, m), 
7.91 (1H, d). 

LSIMS (m/z) : 641 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.85-1.00 (12H, m), 1.71-2.06 
(5H, m), 2.39 (1H, m), 3.33- 
4.16 (12H, m), 4.32 (1H, m), 
4.50 (1H, m), 5.31 (1H, m), 
7.55 (1H, dd), 7.65 (1H, dd), 
7.90 (1H, d), 8.02 (1H, d), 
8.29 (1H, m), 8.43 (1H, d). 



LSIMS (m/z) : 697 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.92-1.13 (12H, m), 1.47 (9H, 
s), 1.85-2.55 (6^ m), 3.38- 
4.31 (12H, m), 4.55-4.79 (2H, 
m), 5.59 (1H, m), 7.43-7.92 
(6H, m). 



WO 00/52032 



47 



PCT/JPOO/01022 



Ibll 



Ibll* 



O 




HOOC^ N M 

if 
O 



t — B u ^n^v^yU 



cooca 



m± 



APCIMS (m/z) : 566 ([M+H] + ) 
l H-NMR (300MHz, d 6 -DMS0, 
5) :0. 81-0. 92 (12H, m), 1.69- 
2.27 (7H, m), 3.77 (3H, s), 
4.31-4.61 (7H, m), 5.74 
(1H, d), 7.66 (1H, d), 8.38- 
8.48 (2H, m). 



APCIMS (m/z) : 622 ([M+H]*) 
'H-NMR (300MHz, CDC1„ 5): 
0.79-1.06 (12H, m), 1.46 
(9H, s), 1.93-2.32 (5H, m), 
3. 59-3. 75 (2H, m) , 3. 89 (3H, 
s), 4.24-4.56 (2H, m), 4.58 
(4H, s), 5.08 (1H, dd), 5.82 
(1H, d), 6.72 (1H, d), 7.20 
(1H, d). 



Ibl2 



HOOC. 



.N N 



H 

o 




LSIMS (m/z) : 643 ([M+H] *) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.73-1.00 (12H, m), 1.67- 
2.30 (6H, m), 4.00-4.20 (5H, 
m), 4.23-4.42 (4H, m), 4.49 
(1H, m), 4.95 and 5.01 (1H, 
each dd), 8. 16 (1H, d), 8. 32 
(1H, d), 9.24 (1H, t). 



Ibl2' 



m±<D 

t— B u-n^vvU 



LSIMS (m/z) : 699 ([M+H] + ) 



Ibl3 



HOOC. 



O 



-£0 



APCIMS (m/z) : 613 ([M+H?) 
•H-NMR (300MHz, d 6 -DMS0, 6): 
0. 83-1.01 (12H, m), 1.72- 
2. 09 (5H, m) , 2. 36-2. 42 (1H, 
m), 3.51-3.74 (2H, m), 4.05- 
4. 14 (6H, m) , 4. 34 (1H, t) , 
4.52 (1H, dd), 5.29 (1H, 
dd), 7.53-7.69 (2H, m), 7.96 
(2H, dd), 8.37 (1H, d), 8.44 
(1H, d). 



Ibl3' 



t— B u-^^-rvt' 



APCIMS (m/z) : 669 ([M+H]*) 
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Ibl4 



Ibl4' 



HOOC. 



B u ;V 



Ibl5 



HOOC^ N N 

n 

O 



Ibl5' 



APCIMS (m/z) : 613 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.84-1.01 (12H, m), 1.72-2.04 
(5H, m), 2.35-2.40 (1H, m), 
3.49-3.69 (2H, m), 4.04-4. 12 
(6ft m), 4.31 (1H, t), 4.52 
(1H, dd), 5.26-5.30 (1H, m), 
7.53-7.68 (2H, m), 7.96 (2H, 
dd), 8.41 (1H, d), 8.43 (1H, 
d), 13.03(1H, br s). 



APCIMS (m/z) : 669 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 6): 0.91- 
1. 14 (12H, m), 1.48 (9H, s), 
1.98-2.26 (6H, m), 2.46-2.52 
(1H, m), 3.65-3.78 (2H, m), 
4.07 (2H, s), 4.10 (2H, s), 
4.21-4.35 (2H, m), 4.42-4.64 
(2H, m), 5.58-5.69 (1H, m), 
6.94 (1H, d), 7.43-7.67 (4H, 
m), 7.91 (1H, d). 

LSIMS (m/z) : 639 ([M+H] + ) 
'H-NMR (300MHz, dg-DMSO, 5) : 
0.86-1.01 (12H, m), 1.68-2.04 
(5H, m), 1.81 (3H, s), 2.38 
(1H, m), 3.36-3.68 (6H, m), 
4.31 (1H, dd), 4.50 (1H, dd), 
5.28 (1H, dd), 7.53-7.68 (3H, 
m), 7.90 (1H, d), 8.02 (1H, d), 
8. 45 (2H, m) . 



APCIMS (m/z) : 695 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 0.84- 
1.13 (12H, m), 1.45 (9H, s), 
1-96 (3H, s), 1.94-2.26 (5H,m), 
2.51 (1H, m), 3.67 (1H, m), 
3.79 (1H, m), 4.22 (1H, d), 
4.56-4.72 (5H, m), 5.68 (1H, 
m), 7. 11 (1H, s), 7.44-7.68 
(5H, m), 7.91 (1H, d) 
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(f5 7^t?>o-5£) 



Ibl6 



Ibl6' 



HOOC. 



O 



O 



t— B U^^'T'y'U 




f5]_k 



LSIMS (m/z) : 625 ([M+H]*) 
'H-NMR (300MHz, d 6 -DMS0, 5) : 
0.82-1.01 (12H, m), 1.71-2.05 
(5H, m), 2.38 (1H, m), 3.53 
(1H, m), 3.62 (1H, m), 4.29 
(1H, dd), 4.41-4.52 (5H, m), 
5.27 (1H, dd), 5.75 (1H, d), 
7.55 (1H, ddd), 7.65 (1H, 
ddd), 7.72 (1H, d), 7.90 (1H, 
d), 8.02 (1H, d), 8.35 (1H, 
d), 8.47 (1H, d). 



LSIMS (m/z) : 681 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 
0.92-1.13 (12H, m), 1.48 (9H, 
s), 1.87-2.32 (5H, m), 2.48 
(1H, m), 3.62 (1H, m), 3.76 
(1H, m), 4.38 (2H, s), 4.60- 
4.77 (4H, m), 5.63 (1H, dd), 
5.83 (1H, d), 6.78 (1H, d), 
7. 11 (1H, d), 7.43-7.67 (4H, 
m), 7.91 (1H, d). 



Ibl7 



HOOC v N N 

n 
O 




LSIMS (m/z) : 641 ([M+H]*) 
•H-NMR (300MHz, d 6 -DMS0, 5): 
0.84-1.01 (12H, m), 1.31 (6H, 
s), 1.71-2.07 (5H, m), 2.34- 
2.42 (1H, m), 3.49-3.65 (2H, 
m), 4.04-4.06 (4H, m), 4.35 
(1H, dd), 4.52 (1H, dd), 5.28 
(1H, dd), 7.53-7.68 (2H, m), 
7.96 (2H, dd), 8.36 (1H, d), 
8.45 (1H, d), 12.83 (1H, br 
d). 



Ibl7' 



t — B u^^T^Jis 



LSIMS (m/z) : 697 ([M+H]*) 
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n 

o 



Ibl8' 



t — B u^-XvvU 




Ibl9 



O 



HOOC. N N 

n 
O 



Ibl9' 



t — B u^J^yvl' 



LSIMS (m/z) : 599 ([M+H]') 
'H-NMR (300MHz, CDC1 3 , 8): 0.82- 
1. 13 (12^ m), 1.88-2.28 (5H, 
m), 2.50 (1H, m), 3.25-3.74 (5H, 
m), 3.82-4.12 (5H, m), 4.54-4.71 
(2H, m), 5.65 (1H, m), 7.35-7.59 
(4H, m), 7.66 (1H, d), 7.91 (1H, 
d) 



R-t LSIMS (m/z) : 655 ([M+H]*) 



m± 



APCIMS (m/z) : 641 ([M+H] *) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.83-1.01 (12H, m), 1.29 (6H, 
s), 1.72-2.02 (4H, m), 2.33-2.44 
(1H, m), 3.50-3.72 (2H, m), 
3.99 (2H, s), 4.09 (2H, s), 4.35 
(1H, dd), 4.50 (1H, dd), 5.27 
(1H, dd), 7.53-7.68 (2H, m), 
7.96 (2H, dd), 8.22 (1H, d), 
8.43 (1H, d), 13.12 (1H, br s). 
APCIMS (m/z) : 697 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 8): 0.92- 
1.08 (12H, m), 1.46 (15H, s), 
1.90-2.18 (4H, m), 2.28-2.34 
(1H, m), 2. 44-2. 50 (1H, m), 
3.59-3.78 (2H, m), 3.98 (2H, s), 
4.19 (2H, s), 4.46-4.58 (2H, m), 
5.57 (1H, dd), 6.82 (1H, d), 
7.43-7.67 (4H, m), 7.91 (1H, d) 
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Ib20 



Ib20' 



HOOC 



O 



O 



t— b M^-y^'f- )\y 



-so 



m± 



LSIMS (m/z) : 627 ([M+H] + ) 
'H-NMR (300MHz, d 6 -DMS0, 5): 
0.82-1.00 (12H, m), 1.70-2.04 
(5H, m), 2.38 (1H, m), 2.70 (2H, 
t), 3.46 (2H, t), 3.50 (1H, m), 
3.63 (1H, m), 4.07 (2H, s), 4.25 
(2H, s), 4.29 (1H, m), 4.51 (1H, 
dd), 5.27 (1H, dd), 7.55 (1H, 
dd), 7.65 (1H, dd), 7.90 (1H, d), 
8.02 (1H, d), 8. 19 (1H, d), 8.44 
(1H, d). 



APCIMS (m/z) : 683 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 6): 
0.92-1.13 (12H, m), 1.47 (9H, s), 
1.93-2.08 (4H, m), 2.26 (1H, m), 
2.48 (1H, m), 2.87 (2H, t), 3.52 
(2H, m), 3.61 (1H, m), 3.72 (1H, 
m), 4.09 (2H, s) , 4.46 (1H, d), 
4.58 (1H, d), 4.66 (2H, m), 5.61 
(1H, dd), 6.61 (1H, d), 7.44-7.67 
(4H, m), 7.91 (1H, d). 



Ib21 



HOOC. 



.N N 



COOCHj 



LSIMS (m/z) : 568 ([M+HJ+) 
'H-NMR (300MHz, CDC1 3 , 5): 
0. 81-1. 38(12H, m), 1.86-3.00 (7H, 
m) , 3. 53-3. 95 (9H, m) , 4. 03-4. 35 
(4H, m), 4.47-4.69 (2H, m), 5.02 
(1H, m). 



Ib21* 



B u aUX^vU 



LSIMS (m/z) : 624 ([M+H]*) 



vjc.nor.in- *rwr> fw;-jn-toA 1 i •> 
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Ib22 



HOOCX^N^N. 

O 



Ib22' 



t-Bu 3L^^r;u 



m± 



Ib23 



hooc^ Vj 

n 

o 



CR 



Ib23' 



t-Bux^r^ 



APCIMS (m/z) : 626 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 8): 0.84- 
1.00 (12H, m), 1.70-2.06 (5H, 
m), 2.38 (1H, m), 3.53 (1H, m), 
m), 4.31 (1H, dd) f 
s), 4.51 (1H, dd), 
s), 5.27 (1H, dd), 
dd), 7.65 (1H, dd), 
s), 7.90 (1H, d), 8.02 



3.61 (1H, 
4.45 (2H, 
4.64 (2H, 
7.55 (1H, 



(1H, 

d), 8.45 (1H, d), 8.48 



(1H, d) 



APCIMS (m/z) : 682 ([M+H]*) 
'H-NMR (300MHz, CDC1 3 , 5): 0.92- 
1. 14 (12H, m), 1.48 (9H, s), 
1.90-2.30 (5H, m ), 2.49 (1H, m), 
3.64 (1H, m), 3.72 
4.60-4.75 (6H, m), 
7.44-7.57 (2H, m), 
7.66 (1H, d), 7.91 
APCIMS (m/z) : 576 ([M+H] + ) 
•H-NMR (300MHz, d 6 -DMS0, 6): 
0.79-0.95 (12H, m), 1.69-2.23 
(8H, m), 3.53-3.72 (2H, m), 
4.24-4.64 (6H, m), 5.75 (1H, d), 
7.66 (1H, d), 8.46-8.63 (2H, m), 
12.94 (1H, br s). 



(1H, m), 
5.64 (1H, 
7.47 (1H, 
(1H, d). 



APCILSIMS (m/z) : 632 ([M+H] + ) 
'H-NMR (300MHz, CDC1 3 , 5): 0.86- 
1. 08 (12H, m), 1.46 (9H, s), 
1.91-2.35 (6H, m), 3.62-3.82 
(2H, m), 4.24 (1H, dd), 4.58- 
4.71 (5H, m), 4.86-4.95 (1H, m), 
5.83 (1H, d), 7.25 (1H, d), 
7.38-7.72 (2H, m). 
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LSIMS (m/z) : 578 ([M+H]*) 








'H-NMR (300MHz, d 6 -DMS0, 8): 


Ib24 


o o 

nUUu^ |NJ 


CF, 




0.72-1.06 (12H, m), 1.65-2.33 
(6H, m) , 3. 50-3. 78 (6H, m) , 3. 98- 
4.18 (5H, m), 4.30-4.65 (3H, m), 
8.34 (1H, t). 


Ib24' 


|3]_LcD 

t— B u ^;*tvU 


[5J-L 


LSIMS (m/z) : 634 ([M+H]') 








LSIMS (m/z) : 615 ([M+H]*) 








'H-NMR (300MHz, d 6 -DMS0, 5): 


it 
lbzb 




0.77-1.07 (12H, m), 1.68-2.28 


HOOC^ 


(5H, m), 3.33-3.77 (10H, m), 






3.83-4.17 (4H, m), 4.23-4.38 (4H, 
m), 4.98 (1H, m), 7.10-7.50 (5H, 
m), 8.19 (1H, d), 9.26 (1H, dd). 


Ib25' 


t — B u ^Ts^tjV 




LSIMS (m/z) : 671 ([M+H]*) 



•fr 2 HC 1 







ik^Vo i - b - i 


5 O O m g 




5 g 










1 O Om 1 



^sl-? — (0. 22 n m) -CMi§ L , i£#t/TO£iJ £rf#fc 0 



^9 



I - b - 1 



5 O O mg 
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D 
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